Abstract Lifespans are both shorter and more variable for blacks than for whites in the United States. Because their lifespans are more variable, there is greater inequality in length of life-and thus greater uncertainty about the future-among blacks. This study is the first to decompose the black-white difference in lifespan variability in America. Are lifespans more variable for blacks because they are more likely to die of causes that disproportionately strike the young and middle-aged, or because age at death varies more for blacks than for whites among those who succumb to the same cause? We find that it is primarily the latter. For almost all causes of death, age at death is more variable for blacks than it is for whites, especially among women. Although some youthful causes of death, such as homicide and HIV/AIDS, contribute to the black-white disparity in variance, those contributions are largely offset by the higher rates of suicide and drug poisoning deaths for whites. As a result, differences in the causes of death for blacks and whites account, on net, for only about one-eighth of the difference in lifespan variance.
Introduction death categories, we report the findings in two parts. In the first part, we describe the fundamental sources of racial differences in lifespan variance. The goal is to determine whether lifespans are more variable for blacks because they die of different causes than whites (allocation effect), because age at death varies more for blacks than for whites who die of the same cause (spread effect), or because the average age at death varies more across causes for blacks than for whites (timing effect). In the second part, we break the results down further by sex. We conclude by discussing the implications of our results for policy and for future research.
Mortality Differences Between Blacks and Whites
Although we know from prior studies that lifespans are more variable for blacks than for whites (Edwards and Tuljapurkar 2005; Lynch et al. 2003; Tuljapurkar and Edwards 2011) , the sources of this difference remain unexplored. Studies of the black-white disparity in mortality have focused instead on life expectancy. Recent data from the National Center for Health Statistics (Kochanek et al. 2013) indicate that the blackwhite gap in life expectancy is now approximately 3.8 years, which is an historic low. To account for a gap in life expectancy, researchers generally begin by identifying the causes of death that contribute the most to it (Arriaga 1984; Pollard 1982 Pollard , 1988 Beltrán-Sánchez et al. 2008) . Based on such a decomposition, Kochanek et al. (2013) concluded that the 3.8-year gap is attributable largely to higher death rates in the black population from heart disease, cancers, homicide, diabetes, and perintatal conditions. Heart disease alone accounts for 26 % of the racial gap in longevity (Kochanek et al. 2013 : figure 3 ). Other decompositions of the black-white gap in life expectancy report similar results. Harper et al. (2012) , for example, found that heart disease accounts for 22 % of the gap for men and 29 % of the gap for women in 2008.
In this study, we focus on adult lifespan variability rather than on life expectancy. The black-white difference in life expectancy is the smaller of the two disparities: roughly 5 %, as opposed to the roughly 20 % difference in adult lifespan variance. Using the same mortality data as Kochanek et al. (2013) , we find that the variance in age at death among those who survive to age 10 is 244.0 for blacks and 199.1 for whites.
1 Our goal is to decompose that difference. Methods for decomposing life expectancy do not apply to lifespan variance because lifespan variance is a function of variance in age at death within causes of death, whereas life expectancy is not. Suppose, for example, that we held constant the proportion of whites and blacks who die of each cause and the average age at which they die, while we increased the withincause variance in age at death for blacks but not whites. The racial gap in lifespan variance would increase, but the racial gap in life expectancy would not.
The important implication is that the results in this article cannot be inferred from prior studies of the life expectancy gap because the factors accounting for differences in lifespan variability differ from those accounting for differences in life expectancy. This is easy to demonstrate with the 2010 mortality data. Based on their decomposition of the black-white gap in life expectancy, Kochanek et al. (2013:3) found that 17 % of the gap in life expectancy is due to higher cancer death rates among blacks. Yet, as we show subsequently, cancer accounts for only about 8 % of the black-white gap in lifespan variance. Of that 8 %, most is due to greater within-cause variability for blacks who succumb to cancer, a factor that accounts for none of the gap in life expectancy. Furthermore, only 0.6 % of the gap in lifespan variance is due to higher cancer death rates for blacks, in sharp contrast to the 17 % reported by Kochanek et al. (2013) for the life expectancy gap.
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In short, our findings are new, and they contribute in significant ways to our understanding of black-white mortality differences. First, we discover what portion of the greater variance in the lifespans of blacks is attributable to greater cause-specific variance in age at death among blacks: the "spread component." The spread component cannot be deduced from gaps in life expectancy because, as just noted, life expectancy is not affected by cause-specific variability per se. Second, we discover what portion of the greater variance in the lifespans of blacks is attributable to differences in cause-specific death rates: the "allocation component." Racial differences in lifespan variability are boosted to the extent that blacks disproportionately die of causes that largely affect the young, such as homicide. We also add to our understanding of black-white mortality differences by discovering what portion of the racial disparity in lifespan variance is attributable to greater variance among blacks in the average age at death across causes: the "timing component." Finally, we decompose further by gender so that we can assess whether the racial gap in lifespan variance is due to different causes for men and women.
We now describe the Nau-Firebaugh decomposition method (Nau and Firebaugh 2012) and show how it can be extended to determine the separate contributions of men and women to black-white differences in lifespan variance.
Decomposition Method

Nau-Firebaugh Decomposition
Following Nau and Firebaugh (2012) , we present a stylized representation of the spread, allocation, and timing (SAT) components (Fig. 1) . To simplify the figure, we assume just four causes of death. The x-axis is age at death, and the y-axis is number of life table deaths. The top panel depicts pure spread effects, where lifespans are more variable for blacks because of blacks' greater within-cause dispersion in age at death. In this case, there is no allocation component because blacks and whites die of the same causes at the same rates; and there is no timing component because black and white victims of each cause die on average at the same age (as indicated by the vertical dashed lines). The second panel depicts a pure allocation effect. Again there is no timing effect: blacks and white victims of each cause die at the same age, on average; but, unlike the top panel, the within-cause variance is the same for blacks and whites. Lifespan variability nonetheless is greater for blacks because they are more likely than whites to die of causes that disproportionately strike the young (causes that disproportionately strike the very elderly would have the same effect). Finally, for a pure timing effect (bottom panel), blacks and whites die of the same causes at the same rates, with the same cause-specific variances, but the means of the distributions differ. Lifespan variability could be greater for blacks because of blacks' greater variability in the average age at death across causes of death.
We can derive equations for the spread, allocation, and timing components from standard analysis of variance (ANOVA), with age at death as the dependent variable and cause of death as the categorical independent variable. We first write an ANOVA equation for the difference in variance, and then use algebra to separate the spread, allocation, and timing components. To begin, denote the age at death for the ith victim of cause c as X ic , the overall mean age at death in the population as X, and the mean age at death for victims of cause c as X c . Observe that the difference between X ic and X can be expressed as the sum of two differences: x ic ¼ X ic − X c and x c ¼ X c − X (a withincause part and a between-cause part). Based on this notation, the standard ANOVA equation for the total variance in age at death, by cause, is where N is the total number of deaths, and the c = 1, 2, . . . , C causes of death are mutually exclusive and exhaustive. Note that
The first term in Eq. (1) is the incidence-weighted sum of the within-cause variances, σ c 2 (Appendix):
where p c = N c / N, the proportion of deaths from cause c. The second term in Eq. (1) is likewise an incidence-weighted sum of dispersion-in this case, an incidence-weighted sum of x 2 c , the dispersion of the cause-specific means:
From Eqs. (2) and (3), it follows that the difference in lifespan variance for blacks and whites is the sum of the black-white differences in ∑ c=1 C p c σ c 2 and in ∑
where ∑ c p cB = ∑ c p cW = 1.0. Note that Eq. (4) uses whites as the reference category, so σ B 2 − σ W 2 is positive when σ B 2 > σ W 2 and negative when σ B 2 < σ W 2 . Using blacks as the reference category would reverse the signs.
By manipulating Eq. (4), we can partition the black-white difference in lifespan variance into its spread, allocation, timing, and joint components (Nau and Firebaugh 2012) :
The joint component captures the part of the racial difference in lifespan variance that is attributable to simultaneous racial differences in incidence and in cause-specific variances. We can eliminate the joint component by weighting the differences in Eqs. (5a)-(5c) by average values for blacks and whites-that is, by changing the reference from whites to the average for whites and blacks. However, because our research question implies the use of whites as the reference point (we want to know why there is greater variance among blacks than among whites), we include the joint component in our decompositions.
The components sum exactly to the total difference in variance, so we can express the components as proportions of the total difference in variance by dividing them by the total difference in variance. This property of Nau-Firebaugh decomposition also means that the components for one cause of death are not affected by how finely or coarsely the other causes are classified. The magnitude of a component indicates how large the disparity between blacks and whites would have been if blacks had the same values as whites on all other components, and had differed only with respect to the particular factor under investigation (for example, the spread effect for heart disease). Because σ B 2 − σ W 2 is a positive number, a positive value in our results indicates that the component in question contributes to the greater variance in ages of death for blacks, whereas a negative value indicates that the component operates in the opposite direction, that is, it compresses the difference in the variance for blacks and whites.
Decomposing the Black-White Difference in Lifespan Variance by Sex
In this section, we extend the Nau-Firebaugh equations to decompose spread and allocation components by sex. To anticipate a major result of this study, we find that the spread component accounts for about 87 % of the greater lifespan variance for blacks, and the allocation component accounts for most of the remainder. The timing and joint components are relatively small. The small joint component indicates that most of the disparity in lifespan variance is caused either by spread effects or by allocation effects but rarely by a combination of the two. Because the spread and allocation components account for virtually all the disparity in variance, we probe further to determine whether those two components arise primarily from differences between black men and white men or from differences between black women and white women.
The spread and allocation components can be broken down by subpopulations-in our case, by sex-as follows. For the allocation component, we begin with the identity p cB = p cBWomen + p cBMen (and similarly for p cW ). Hence, the allocation component for cause c (from Eq. 5b) can be rewritten as follows:
The first term in Eq. (6) is the part of the allocation component for cause c attributable to differences between black women and white women, and the second term is the part attributable to differences between black men and white men. The two parts sum exactly to the allocation component for a particular cause; thus, by summing over all causes, we obtain the part of the all-cause allocation component that is attributable to differences between white women and black women versus the part that is attributable to differences between white men and black men. Now consider the spread component. With whites as the reference population, the formula for the cth cause of death is (σ cB 2 − σ cW 2 )p cW (Eq. (5a)). Because the sum of squares for blacks is the sum for women (SSBlackWomen) plus the sum for men (SSBlackMen), the numerator of σ cB 2 can be partitioned by sex:
where
X iBWomen − X Blacks À Á 2 and similarly for black men. N cBlacks is the number of black victims of cause c, and X Blacks is the mean age of those victims.
The variance for whites is partitioned in the same way, so the difference in the within-cause variance for white and black victims is
By weighting the differences in Eq. (8) by p cW , the proportion of all white deaths due to the cth cause of death, we determine the part of the spread component for cause c attributable to differences between black women and white women versus the part attributable to differences between black men and white men:
The gender-specific components in Eq. (9) sum exactly to the spread component for a particular cause; thus, by summing over all causes of death, we obtain the part of the allcause spread component that is attributable to differences between white women and black women versus the part that is attributable to differences between white men and black men.
Data
We compute multidecrement life tables using information on the number of deaths by cause, age, sex, race, and Hispanic origin from death records of the entire U.S. resident population in a given calendar year from the 2010 Multiple Cause of Death data archive (National Center for Health Statistics (NCHS) 2012). Causes of death are coded according to the 10th revision of the International Classification of Diseases (ICD-10) based on the recorded underlying cause of death, defined as "the disease or injury which initiated the train of morbid events leading directly to death, or the circumstances of the accident or violence which produced the fatal injury" (World Health Organization 2010).
To reduce the more than 10,000 ICD-10 codes to a manageable number of causes of death, we grouped them into four general categories-chronic diseases, communicable diseases, external causes of death, and a residual category of minor causes not elsewhere classified-further broken down into more specific causes, as follows (see Table S1 in Online Resource 1 for more details): This coding scheme is based on a template employed to identify the 15 leading causes of death in the National Vital Statistics Report for 2006 (Heron et al. 2009 ). In particular, from the 10 leading causes of death in the United States, we separated HIV/AIDS, homicide, accidental poisoning, and suicide as stand-alone categories because they are highly associated with racial mortality differences in the United States (Harper et al. 2007; Warner et al. 2011) . We also separated traffic accidents and accidental poisoning from the more general category "accidents" because they are two of the few causes of death where age at death varies more for whites than for blacks (thus reducing the overall blackwhite disparity). We grouped the remaining external causes under "other external causes." We also added a category called "other communicable diseases" to capture the effect of communicable diseases not already listed in our classification scheme. Similarly, to separate the effect of all external causes, we added a remainder category for external causes that includes causes other than those already on our list (homicide, suicide, traffic accidents, and accidental poisoning). About 90 % of all deaths fall under the two general categories of "chronic diseases" (70 %) and "minor causes, not elsewhere classified" (20 %). Communicable diseases and external causes each account for about 5 % of all deaths.
The NCHS files also contain population counts from the U.S. Census Bureau's April 1 modified race census counts for 2010 (NCHS 2012) . These counts serve as population denominators for calculating age-, race-, and sex-specific mortality rates by cause category. We compute multidecrement life tables for non-Hispanic blacks and nonHispanic whites to eliminate the effects of differences in population size and age composition (Das Gupta 1993) . Ages are aggregated into five-year intervals, with the open-ended age category being 85 or older.
3 The life table deaths occurring after age 10 are then used to calculate cause-specific means, variances, and proportions of deaths for blacks and for whites, which are the statistics needed for decomposing the black-white difference in lifespan variance.
Results
There are excess deaths for blacks relative to whites from about age 20 to about age 75 (Fig. 2) . 4 Because overmortality for blacks occurs below the mean age at death for whites, it accounts for the lower life expectancy of blacks. However, a lower mean does not necessarily imply greater variance, so we cannot determine the sources of the blackwhite disparity in variance from Fig. 2 . To determine those sources, we now employ the Nau-Firebaugh method to decompose the racial difference in variance into its spread, allocation, timing, and joint components.
Decomposition of the Racial Disparity in Lifespan Variance
As noted earlier, the black-white difference in adult lifespan variance (σ B 2 − σ W 2 ) was 244.0 -199.1 = 44.9 in 2010. Figure 3 displays the all-cause components of that disparity, where "all-cause" is the sum of the cause-specific components. The allcause spread component accounts for about 87 % of the disparity, indicating that lifespans are more variable for blacks largely because age at death varies more for blacks than for whites among those who succumb to the same cause. The all-cause allocation component is about 12 %, indicating that only about 12 % of the disparity in lifespan variance would persist if blacks and whites differed only with regard to causespecific death rates. The all-cause allocation component is small because of offsetting cause-specific allocation effects, as we show later. The all-cause timing component is even smaller and is negative (-4.7 %), indicating that lifespans would vary less for blacks than for whites if blacks and whites differed only with respect to variance in the average age at death across causes. The all-cause joint component is also small (about 5 %) and is due largely to an allocation-timing interaction effect for homicides: blacks are more likely to die of homicides, and black homicide victims tend to be younger than white homicide victims (see Table S2 in Online Resource 1 for cause-specific proportion of deaths, and mean age at death, for blacks versus whites).
The cause-specific spread components show that age at death in the United States varies more for blacks than for whites for almost all causes of death (Fig. 4) . As one would expect, the most common causes of death contribute the most to the spread component. Heart disease, for example, is the biggest contributor, with a spread component of 29 %. The next most common causes of adult deaths in the United States-cancers, chronic lower respiratory diseases, and cerebrovascular diseaseseach contribute about 8 % to the black-white disparity in variance. Likewise, among the minor causes of death that we were unable to place in one of our other cause categories, there typically is greater variance in the age at which blacks succumb than in the age at which whites succumb. As a result, greater within-cause variance for blacks is the main The profile is very different for the cause-specific allocation components (Fig. 5) . Relatively rare causes of death-HIV/AIDS, homicide, suicide, and accidental poisoning-contribute much more to the allocation component than do much more common causes of death, such as heart disease, cancer, cerebrovascular diseases, and minor causes not elsewhere classified. Moreover, unlike the cause-specific spread components (all of which are either positive or negligibly negative), the cause-specific allocation components largely offset one another. Homicide's large allocation effect (38 %), for example, is almost entirely offset by the combined allocation effects of suicide (-22 %) and accidental poisoning (-15 %). The results for homicide indicate that 38 % of the black-white difference in lifespan variance would persist if higher homicide rates for blacks were the only difference in the mortality regimes of blacks and whites. On the other hand, if higher suicide rates for whites were the only difference in the mortality regimes of blacks and whites, the direction of the gap would reverse, and lifespan variance would be greater for whites than for blacks. Because of offsetting effects (Fig. 5) , only about 12 % of the black-white difference in lifespan variance is attributable to differences in cause-specific death rates for blacks and whites. It is important to emphasize that the all-cause allocation component is not small because the cause-specific components are uniformly small; rather, the all-cause component is small because significant cause-specific components largely offset one another. 5 This result is not an artifact of the decomposition method. Using the Nau-Firebaugh method, Lariscy et al. (2013) found that allocation effects-not spread effects-account for the majority of the difference in the ageat-death variation between Hispanics and whites. The timing and joint components contribute very little to the disparity in lifespan variance. Their contributions are minimal because virtually all of their cause-specific components are negligible (Table S3 in Online Resource 1). In the case of timing, accidental poisoning (mainly narcotics-related: Warner et al. 2011 ) has the largest effect by far (-14.9 %). Accidental poisoning also has a negative allocation effect (Fig. 5) . Figure 6 helps us understand why both the allocation and the timing components are negative for accidental poisoning (thus narrowing the overall black-white disparity). From Fig. 6 , we see that whites are more likely to die of accidental poisoning and that victims of accidental poisoning are disproportionately young. This explains the negative allocation effect: whites are more likely to die of a cause with a distinctively youthful profile. In addition, we see from Fig. 6 that whites who die of accidental poisoning are, on average, younger than blacks who die of accidental poisoning, thus increasing the between component of the variance in the mean age at death more for whites than for blacks. This accounts for the negative timing component for accidental poisoning.
Decomposition of the Racial Disparity in Lifespan Variance, by Sex
Figures 7 and 8 display the cause-specific spread and allocation components broken down by sex. We focus on spread and allocation because the spread and allocation components together account for more than 99 % of the black-white disparity in 2010.
Overall, women contribute twice as much to the racial disparity in lifespan variance as men do. Women's spread component alone accounts for 62.5 % of the racial disparity in lifespan variance. For every cause of death, the female spread component is either positive or barely below zero (Fig. 7) , indicating that regardless of the cause of death, age at death tends to be more variable for black women than for white women. The female differences in variance are most significant for heart disease and minor causes not elsewhere classified, each amounting to about 21 % of the racial disparity. We find the same cause-specific dynamic for the spread component for men. That is, for every cause of death, age at death is more variable for black men than for white men or-if the variance is greater for white men-the differences are negligible. Compared with disparities for women, however, the differences in variance between black men and white men are much smaller for heart disease and for minor causes. In the case of heart disease, for example, the spread component for women is three times larger than the component for men. This finding raises an important question for future research: Why is the difference in the cause-specific variance in age at death (spread component) greater for black women versus white women than it is for black men versus white men? The all-cause allocation component is relatively small for both women and men. For women, the all-cause allocation component accounts for less than 4 % of the overall racial disparity in lifespan variance. This result, however, masks several race-and sex-specific differences in cause-specific mortality (Fig. 8) . For instance, although differences in death rates for diabetes, HIV/AIDS, and homicide for black women versus white women add to the difference in lifespan variance for blacks and whites, differences in death rates for chronic lower respiratory diseases, suicide, and accidental poisoning compress the black-white difference in lifespan variance. These contrasting patterns offset, producing the small overall contribution of allocation for women.
The allocation component for men accounts for less than 9 % of the total racial difference in the variance of age at death, with most causes of death contributing only marginally. There are, however, four causes for which the allocation component among males is notable. The first is homicide. Although deaths due to homicide represent less than 0.3 % of all white deaths and less than 1.3 % of all black deaths, the allocation component for men constitutes one-third of the overall black-white disparity in lifespan variance. This result is even more striking when we consider that homicides' allocation Variability of Lifespans in the United Statescomponent for men greatly exceeds heart diseases' allocation component for men, even though men are 36 times more likely to die of heart disease. HIV/AIDS also contributes to the allocation effect for men, accounting for about 10 % of the overall racial disparity in variance. Allocation components for suicide (-17.1 %) and accidental poisoning (-9.2 %) work in the opposite direction, reducing the disparity. Because suicide and accidental poisoning victims tend to be relatively young, the greater incidence of suicide and accidental poisoning among white men compresses the disparity. As a result, the all-cause allocation component for men is not as large as one might expect in light of the magnitude of racial differences in homicide and in HIV/AIDS death rates.
Sensitivity Analyses
Studies of adult lifespan variance have used various age thresholds to distinguish adult mortality from infant and child mortality. Edwards (2011), Edwards and Tuljapurkar (2005) , Engelman et al. (2010) , Nau and Firebaugh (2012) , Tuljapurkar (2010) , Tuljapurkar and Edwards (2011) , and van Raalte and Caswell (2013) used age 10. Gillespie et al. (2013) and Smits and Monden (2009) As a sensitivity check, we reestimated our results with age 20 as the threshold. The findings are virtually the same. Most components are within one percentage point whether we use age 10 or age 20, and only one component-the allocation component for homicide-changes by more than 2 percentage points. Changing the threshold to age 20 reduces the allocation component for homicide from 38 % to 32 %, indicating that a significant number of homicide victims are adolescents.
We also checked the sensitivity of our results to the choice of whites as the reference group. For this test, we replaced the values of whites with the midpoint values for blacks and whites. This eliminates the joint component by dividing it evenly among blacks and whites. Because the joint components are small, the findings are essentially the same. The all-cause spread component declines slightly but remains by far the dominant component, accounting for 85 % of the greater lifespan variance among blacks. The all-cause allocation component increases somewhat, from 12.4 % to 14.9 %. Timing remains a nonfactor, accounting for only 0.1 % of the greater variance for blacks.
Discussion and Conclusion
The lifespans of blacks in the United States are both shorter and more variable than the lifespans of whites. Most prior studies examine the shorter duration of blacks' lifespans; this study, by contrast, examines the greater uncertainty of blacks' lifespans. By using the spread-allocation-timing decomposition method (Nau and Firebaugh 2012) , we are able to determine the proximate sources of the black-white disparity in lifespan variability in America. The method reveals which causes of death and which variance components of those causes are most important for producing differences in lifespan variance between two populations.
For every major cause of death, we find that the variation in age at death is greater for blacks than it is for whites. In fact, 87 % of the racial disparity in lifespan variance can be attributed to spread effects. This means that 87 % of the overall difference in variance would persist if blacks and whites differed only with respect to cause-specific variability in age at death. Furthermore, the racial difference in variation in age at death is driven largely by differences between black women and white women. If the mortality regimes of black and white men did not differ at all, most of the overall disparity (62.5 %) in lifespan variance would remain if black and white women differed only with respect to cause-specific variability in age at death. On the other hand, if the mortality regimes of black and white women did not differ at all, about 25 % of the disparity would remain if black and white men differed only with respect to causespecific variability in age at death.
Because timing and joint effects are small and offsetting, the remainder of the racial disparity in lifespan variance is due almost entirely to differences in the incidence of causes of deaths for blacks and whites. We might expect a much larger allocation component because of blacks' higher rates of premature deaths from homicide and HIV/AIDS. By decomposing simultaneously by cause of death as well as by spreadallocation-timing, we find that the notable racial disparity in lifespan variance attributable to higher rates of homicide and HIV/AIDS among blacks is largely offset by whites' higher rates of premature deaths from suicide and drug poisoning. In other words, the black-white disparity in lifespan variance would not narrow very markedly if blacks had the same cause-specific mortality rates as whites for all causes of death, but it would narrow significantly if blacks' death rates for homicide and HIV/AIDS alone were reduced to the rates for whites.
In addition to presenting these new findings, this study demonstrates the power of the spread-allocation-timing decomposition method for gauging the effects of premature deaths on the variability of lifespans. One benefit of the spread-allocation-timing method is that it enables researchers to quantify the contribution of group differences in death rates to group differences in lifespan variance. This quantification is particularly important for relatively uncommon causes of death, such as homicide, that "overcontribute" to lifespan variance by increasing the incidence of premature deaths. Among the causes of death that disproportionately affect the young, some (e.g., homicide) disadvantage blacks, while others (e.g., suicide) disadvantage whites. By quantifying the contribution of group differences in cause-specific death rates to group differences in lifespan variance, researchers now have an elegant way to disentangle the offsetting effects of premature deaths.
In interpreting our results, readers should consider the limitations of studies based on the underlying cause of death. The underlying cause may be hard to determine, particularly among the elderly, for whom multiple diseases at the time of death are more likely (Israel et al. 1986 ). Where cause of death is miscoded, the error has been shown to be correlated with race (Noymer et al. 2011 ). In addition, mortality estimates could be biased, especially for minority populations, by census undercounts, age misreporting, and race misclassification.
Finally, information is lost due to the aggregation of causes in our classification scheme. In collapsing the thousands of specific death codes in the ICD-10 classification scheme into a manageable number of cause categories, we tried to balance specificity with parsimony and relevance to black-white health disparities. As reported earlier, we focused on (1) the most common causes of death and (2) those causes-such as homicide, HIV/AIDS, accidental poisoning, and suicide-that are less common but disproportionately afflict blacks or whites. Because disagreement over cause of death is more likely when causes are grouped into narrow cause categories, we did not further disaggregate common causes of death unless they disproportionately affected blacks and whites. Importantly, due to the additivity property of the Nau-Firebaugh decomposition method, the results that we report for a particular cause of death would not change if we aggregated or disaggregated the other causes of death. This means, for example, that our results for chronic diseases are not dependent on the coarseness of our classification of other types of causes.
Our findings have implications for health policy and research. With regard to research, they demonstrate the value of decomposing mortality along a spreadallocation-timing axis as well as a cause-of-death axis. The spread-allocation-timing method enables researchers to describe and quantify how differences in the mortality regimes for two populations produce differences in the variability of lifespans in those populations. In the case of blacks and whites in the United States in 2010, the decomposition of lifespan data reveals that the greater variance among blacks is primarily the product of cause-specific spread effects. Because disparities in life expectancy are not a function of differences in cause-specific variance, studies that focused only on racial differences in life expectancy would miss this significant source of black-white differences in mortality.
We also find that spread effects are more critical for women than for men, whereas allocation effects are more critical for men than for women. Hence, our findings imply that the causal mechanisms that matter are not necessarily the same for women and men. The further implication is that observed sex differences could be strategic in the search for those causal mechanisms. Consider, for example, our finding that the spread effect for heart disease is much greater for women than for men. This finding means that the variance in age at death for heart disease victims is greater for black women than it is for white women, and that this difference is greater than the difference in variance between black men and white men. Important causal mechanisms should exhibit similar variance patterns. If behavioral factors largely account for the greater variance in the lifespans of black heart disease victims, for example, then we expect to find greater racial variance in those factors for women than for men. Hence, the results of this study provide a basis for more targeted future research on racial disparities in mortality.
With regard to policy, our results indicate the importance of sex-specific interventions to reduce racial disparities. In the case of HIV/AIDS, for example, there is greater potential for significant reductions of the racial gap when men are targeted; the opposite is true for heart disease and diabetes, where interventions focused on women are more likely to narrow the racial gap. Our findings also imply that the black-white disparity in lifespan variance could be narrowed substantially by the prevention of a relatively small proportion of deaths in the United States. About 2 % more blacks than whites die of homicide or HIV/AIDS. Eliminating that 2 % difference in deaths due to homicide and HIV/AIDS, other things equal, would cut the black-white disparity in lifespan variance by half (the allocation component is 38 % for homicides and 16 % for HIV/ AIDS). Although eliminating that 2 % difference might not be easy, it is likely easier than the alternatives. Preventing fewer deaths should be easier than preventing more deaths, so resources devoted to reducing homicides and HIV/AIDS in the black population are likely to provide larger and more immediate narrowing of racial disparity in lifespan variance than the same level of resources spent on reducing the gap in more common causes of death.
As noted in the text, the ANOVA equation for the total variance in age at death, by cause, is
where N is the total number of deaths and the c = 1, 2, . . . , C causes of death are mutually exclusive and exhaustive. The first term in Eq. (A1) is the within-category component of the variance, and the second term is the between-category component of the variance. Among those who are victims of a given cause, the variance in age at death is 
The difference in the variances for two populations is the difference in the ANOVA within-and between-variance components for the two populations. It follows that the difference in the overall variances of lifespans of two populations B and W, broken down by cause, is the sum of the within-component difference and the betweencomponent difference in the two populations: 
where ∑ c p cB = ∑ c p cW = 1.0. Because positive differences are more intuitive to interpret than negative differences, we designate the population with the greater variance as B, so σ B 2 − σ W 2 > 0. Algebraic manipulation of Eq. (A6) separates the spread component, which captures the part of the total disparity in variance that is due to cause-specific differences in the variances of the two populations; the allocation component, which accounts for the contribution of differences in cause-specific incidence; and the timing component, which isolates the effect of differences between the two populations in the variability of the mean age at death across causes. Taking the population with the smaller variance as the reference, and summing over all C causes, the spread, allocation, timing, and joint components are as given in the text (also in Nau and Firebaugh 2012) .
